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に適した評価を行うことが必要であるが,地盤が ① 分布・性状とも複雑で変化に富む,②工種 (トンネル・
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第 2章では,土被 りの大きい軟質地山でのトンネル掘削に伴う周辺地山の挙動は,クリー プ挙動を含めて,








































Study on GrOund Evaluation Ⅳ【ethod for Tunnels,
Siopes,and]Dam Foundations
Doctor Course in Doctor of Engineering
Ken-lchi KANTO
ABSTRACT
In lllountainous civil engineering works such as tunnels,slopes,and dam
foundations, for郡「hich the ground is modified, ground evaluation is important, because the ground
conditions such as topography,geology,and surrounding environment at the site affect the terlll,cost,
and safety of construction works,as、veH as rnaintenance and management after comoletiOn,However,
it is currently rather difficult to carry out the ground evaluation properly,as a)the ground is compli‐
cated、、テith variety both of distribution and properties,and b)itS Characteristic differ depending on the
type of、、ア rks(tunnel,slope,dana foundation,etc),work execution conditions(overburden,grade,、vork
execution method,etc)and such like
This study assessed the earth pressure and face stability of tunnels,、、アhich are frequently constructed
in mountainous civil engineering 、アorks and g ound evaluation is difficult, stability evaluation and
monitoring management of siopes,and、、アa er cut‐off grouting for dana foundation treatment Based on
the results, a rational ground evaluation method is proposed, for facilitation the design and work
execution preventing troubles caused by the ground The foHo、、テing,conclusions have been dra郡/n
ln chapter 2,expansive earth pressure is investigated by using model experilllents,and the foHo、キアing
conclusions have been dro、1′n: obtained as foHows  a)The behavior of surrounding ground doing
tunnel excavation in soft ground with large overburden,including creep behavior,is controlled by the
mechanical properties of the ground lnternal friction angle(tan C)iS a useful index; b)In the stress
relocation process of the surrounding ground doing tunnel excavation, 5 domains exist, and their
distribution patterns and stress increase/decrease are related also with the rnechanical properties of the
ground (espeCia■y, internal friction al■gle), and c)Ground displacement accompanied Mrith tunnel
excavation occurs ahead of the face on a large scale  ln addition,displacement of a cavity in tunnels
is correlated ttrith inverse of a safety factor(C/rH)and internal friction angle(tan c)
In chapter 3,by using a geophysical exploration technique,the front ahead of tunnel faces is surveyed
and evaluated in advance Field experi11lents on an advanced face design and for preventing face
collapse shoM/ed thati a)the Strata boundaries and the fault fracture zones up to 10 m ahead of faces
can be surveyed in advance within the work execution cycle, by using a geophysical exploration
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(surface ttrave exploration and resistivity exploration)technique,and b)with respect to、、アater‐bearing
unconsolidated ground,face c01lapse frequently occurrs in tunneling wOrks By combining the S‐、vave
velocity and resistivity value, a classification syste■l for the evalu ng face stability beforehand is
proposed and,shO耶ァn to be very useful to for taking countermeasures against face collapse during work
execution
ln chapter 4,for the design of long and large slopes that have discontinuity such as seams and faults,
and for preventing collapse a model analysis is performed using a numerical analytical technique
(JFEⅣI and DEヽ/1),ApplicatiOn of the analysis tO actual conapse cases in the field shOwed thati a)
」FE/ヽ1 and DEふ′I can be applied to stability evaluation in long and large rocky ground slopes,and b)
The positiOn of tensiOn cracks inside the grOund can be estirnated by using 」FEM, a d a rational
monitoring management value can be propOsed by estilllating the horizOntal displacement based on the
relation with cOhesion in the case of」FEh′I,and by estirnating the rigid displacement founded On the
displacement history in the case of DEふ/1
1n chapter 5,with respect to the reinfOrced earth work method M/ith a steep grade for reinforcing
relatively ttreak self‐supporting ground such as sandy ground by using rock bolts and shotcrete,rnodel
experiments in a laboratory to simulate this wOrk methOd and field measurements showed thati a)
Stability of the s10pe face can be maintained by reinforcement by utilizing the shear strength and
pull‐out resistance of the reinforcing materials,when an arc shaped collapse face is generated on the
slope face Based on this,a method of evaluating stability is prOposed, and b)As for the monitOring
management,a management standard for horizOntal displacement of the ground surface,subsidence of
the grOund surface and axial tension of rock b01ts,rnanagement philosophy,and measurement range
are proposed referring to the height Of the slope f aces.
In chapter 6,for the design of the danl foundation and to save cost, as the result of surveying the
ground cracks and investigating the grout test results in a laboratory,and fields,conclusions have been
obtained as follo、vs  a)By surveying the crack、、アidth fOr grOuting by using a bOre hole scanner, a
grOund classification for water permeability has been established; b)The relation between crack
width and grouting permeability in confornlity to the both sides of b10ckage of grOut particles in the
cracks and sedi11lentation Of grout due to critical ve10city、、アas clarified, and a selection method for
grouting based upon the purpose of grouting and crack width is proposed: c)The range improved by
grOuting can be evaluated by using resistivity tOmOgraphy  The study results described above are
considered to be of great use for preventing troubles originating in the ground of tunnels,slopes and
dani foundations,as瓢/ell as for making sophisticated designs and Mrork execution
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